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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On June 1, 2015, at 9:09 p.m. CDT, with the plant operating at 90 percent power, an unplanned automatic reactor scram occurred due to
low reactor water level. This event resulted from the loss of a non-safety related instrument power panel, apparently caused by an
internal electrical transient in a 125-volt AC / DC inverter. This event is being reported in accordance with 10 CFR 50.73(a)(2)(iv)(A)
as the automatic actuation of the reactor protection system. All reactor control rods inserted normally, and control of reactor parameters
was promptly established using the main turbine bypass valves and the main feedwater system. An expected general containment
isolation signal occurred when reactor water level decreased to Level 3. The “A” reactor recirculation pump shifted to slow speed as
designed, while the “B” pump tripped off. The runback feature of the reactor recirculation flow control valves failed to operate due the
loss of instrument power. No plant parameters requiring the actuation of the emergency diesel generators, the main steam safety-relief
valves, or the emergency core cooling systems were exceeded. This event was, thus, of minimal safety significance to the health and

safety of the public.
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NARRATIVE
REPORTED CONDITION

On June 1, 2015, at 9:09 p.m. CDT, with the plant operating at 90 percent power, an unplanned automatic reactor scram occurred due
to low reactor water level. All reactor control rods inserted normally, and control of reactor parameters was promptly established
using the main turbine bypass valves and the main feedwater system. No reactor main steam relief valves actuated, and no emergency
core cooling systems were required to initiate. Operators entered the emergency operating procedures for reactor pressure vessel
control (for the low water level condition), primary containment control (for high containment atmospheric pressure), and secondary
containment control (due to abnormally high drain sump water levels). An expected general containment isolation signal occurred
when reactor water level decreased to Level 3. The “A” reactor recirculation pump shifted to slow speed as designed, while the “B”
pump tripped off. The runback feature of the reactor recirculation flow control valves failed to operate.

Troubleshooting by the operators determined that this event was initiated by the loss of 24-volt DC instrumentation power (EE). This
event is being reported in accordance with 10 CFR 50.73(2)(2)(iv)(A) as the automatic actuation of the reactor protection system.

. INVESTIGATION AND IMMEDIATE CORRECTIVE ACTIONS

The initial troubleshooting during the scram recovery determined that a power failure had occurred on a balance-of-plant (non-safety
related) instrumentation panel. The panel is supplied with 120-volt AC through a disconnect switch with a 30-amp fuse. The 120-volt
power feeds four parallel 24-volt DC power supplies. On the output of each power supply is a power indication status light and a
power supply failure alarm relay. The loss of power caused the following malfunctions in plant systems:

1. The main reactor feedwater pump minimum flow valves and the heater drain pump recirculation valves all failed open. This had the
effect of diverting a significant portion of feedwater system flow directly back to the main condenser, causing reactor water level to
decrease. As the feedwater flow control valves opened in response to the low reactor water level, feedwater system pressure decreased
to the point where the low suction pressure switches for the feedwater pumps tripped. The trip of the “A” and “C” feedwater pumps
was a normal response to this condition. The “B” pump should have tripped, but a relay failure in the circuitry caused it to continue to
operate.

2. The turbine building chillers, the normal source of cooling for the primary containment, shut down due to the loss of
instrumentation power.

3. The reactor water cleanup system shutdown due to the high area temperatures following the loss of cooling from the turbine
building chillers.

4. The runback feature of the reactor recirculation flow control valves failed to function due to the loss of power to main feedwater
flow instruments.

Electricians performed detailed troubleshooting, and it was found that the 120-volt disconnect switch was closed and that power was
available downstream of the 30-amp fuse. The four input fuses to the 24-volt power supplies were all found to be blown, while no
other fuses in the panel were affected. Prior to the event, the 120-volt panel had been aligned to the normal uninterruptible power
supply (UPS). No work activities were being performed in or on the affected control room panel, the UPS, or the 120-volt panel prior
to the event. No abnormal indications were present on the UPS panel prior to or following the event.
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The investigation team concluded that the most probable cause of this event was a power transient created by the failure of a capacitor
in the output circuitry of the UPS. The loss of instrument power resulted from the failure of the input fuses on all four 24-volt power
supplies. The cause of the power supply input fuse failures was not conclusively identified. However, failure-analysis-determined the
fuses failed due to one or a combination of the following conditions: '

» A failed capacitor in the output of the UPS caused a transient that exposed the power supply to a large inrush current, which
exceeded the rating of the fuses.

» One or more blown input fuses on the power supplies, coupled with low margin in the power supply fuse design and load imbalance.
Testing was not able to create a cascading failure by removing individual power supplies from service at normal loading conditions.
This is a probable cause but could not be proven or disproven.

)

CORRECTIVE ACTIONS to PREVENT RECURRENCE

Based on the UPS vendor recommendation, the 6-amp fast-blow fuses on the input side of the 24-volt power supplies were replaced
with 10-amp slow-blow fuses. Following an upcoming UPS maintenance outage in September, all the replaced capacitors w1ll be
tested for obvious signs of failure or degradation. Any suspect capacitors will be sent offsite for failure analysis.

PRIOR OCCURRENCE EVALUATION

No similar events have been reported by River Bend Stétion in the previous three years. ,

SAFETY SIGNIFICANCE

Aside from the specific abnormalities described above, the overall response of ;he plant to this actuation of the reactor protection

system was as expected. No plant parameters requiring the actuation of the emergency diesel generators or the emergency core
cooling systems were exceeded. This event was, thus, of minimal safety significance to the health and safety of the public.
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